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IIEPEflAHA PAflHOAKTHBHOrO M30T0IIA S 35 (METHOHHHA) 
OT B3POCJIBIX BJIOX BCEM 0>A3AM HX METAMOP0>O3A 

A. H. KuptHKOBa 

Bcecoi03HBiH opAeHa TpyAOBoro KpacHoro 3HaMeim 
HayHHo-nccJieAOBaTejiBCKHH npoTHBOHyMHBiH HHCTHTyT «Mhkpo 6», CapaTOB 

3KcnepHMeHTajiBHO ycTaHOBJieHO, hto B3poc:iBie 6jioxh Xenopsylla skrjabini Ioff, 
1938 nepeflaiOT nojiyneHHBiH ot 6ojibihoh necnaHKH (Rhombomys opimus Licht.) nepe3 
KpOBOCOCaHHe paflHOaKTHBHBIH 03OTOH S 35 (MeTHOHHH) BCeM (J)a3aM HX MeTaM0p(J)03a, HGM 
,n;oKa3aHa TpaHCOBapnajiBHaa h TpaHC$a30BaH nepeAana H30Tona. ,H,B6 «flO06pHHx» rcHGpa- 
i^hh 6jiox, BOflKapMjmBaeMBie tojibko Ha hhctbix 6gjibix MBimax, OKa3aji0CB mghghbimh, 
ho b KaJKflon 03 nocjiGflyiomHx reHepan;00 npopeHT mghghbix 6jiox HeyKJiOHHO CHHJKajica. 
TpeTBH reHepai],0H OKa3ajiacB cbo6oahoh ot 03OTona. 

B nocjie^Hne ^ecHTHJieTHH c noHBjieHneM 6ojibinoro uncjia pa#HOH 30 TonoB 
c pa3HLiMH nepHOAaMH pacna^a HCCjieftOBaTejien npnBjieKajia bo3moh^hoctb 
hx Hcnojib30BaHHH #jih MeueHHH 6jiox (ray3iHTeHH h a p., 1965; HoBOKpeinp- 
HOBa, 1960, 1962; HoBOKpeinpHOBa h p;p., 1961; Cbhph^ob h #p., 1961, 1963, 
1964; CojmaTKHH h #p., 1961, 1962; XapjiaMOB, 1965; Isotopes and radiation 
in Entomology, 1967). 

Ilpn 3tom HCCjie^oBaTejm (Coji^aTKHH, 1964, jrnuHoe coo6m,eHHe) oTpn- 
n;ajiH B03M0?KH0CTb nepe^auH pa^HoaKTHBHOH MeTKH ot B3pocjibix 6jiox 
CBoeMy noTOMCTBy, ho cpe,n;H ^pyrnx HjieHHCTOHornx nop;o6Hoe HBjieHHe OTMe- 
neHO. Tan, CoHemnaHH h CjioKaM (Sonenshine and Slocum, h;ht. no: Epere- 
toboh h KycoBy, 1968) mcthjih caMOK Kjiem,eH Dermacentor variabilis h D. an- 
dersoni yrjiepo^oM C 14 h oSHapymnjiH ero y 77.5% jihhhhok. Mopo30Ba c co- 
aBTopaMH (1969) b 3KcnepHMeHTe nojiynnjia nepe^auy pa^HoaKTHBHbix H30TonoB 
«^onepHHM» reHepan;HHM B3pocjibix 6jiox npn co^epmaHHH HauajibHbix nony- 
jihii;hh X. hirtipes , X. gerbilli (no^BH^ HeH3BecTeH) h Echidnophaga oshanini 
BTeneHHe7 cyTOK c Sojibhihmh necuaHKaMH, KOTopbiM 6bijih BBe,n;eHbi H30Tonbi 
S 35 hjih G 14 . 

K coH^ajieHHio, aBTopbi He npocjie^HJiH 3a HajinuneM H30TonoB y npoMe- 
myTOHHbix (jja3 MeTaMop$o3a — hhh;, jihhhhok, h KyKOJion; noBTOMy ohh bbi- 
CKa3biBai0T coMHeHne o TpaHCOBapnajibHOH nepe^aue H30Tona ot B3pocjibix 
6jiox nocjie^yiomHM $a3aM hx MeTaMop$o3a. Ohh cwraioT, hto H30Ton, no- 
CKOJibKy MeneHbix 6ojibmnx necuaHOK h 6jiox HauajibHbix nonyjimjHH yKa3aH- 
hhx bh^ob co^epmajiH b TeneHHe 7 cyTOK b tom me cy6cTpaTe h b Tex me 6aH- 
nax, r#e Bnocjie^CTBHH nponcxoflHJi Bbinjio^ «,n;oHepHHX» reHepaijHH, Mexa- 
HHHeCKH 3arpH3HHJI Hapy>KHbie nOKpOBbl JIHHHHOK H KyKOJIOK Bbl^eJieHHHMH 
Meuemax 3BepbKOB h 6jiox hjih me nonaji c nniijeH b jihuhhok, hto, KOHeuHO, 
He jinmeHO ocHOBaHHH. Ho 100% HajiHHne MeTKH ot H30TonoB y ^ouepHHX)) 
reHepan;HH B3pocjibix 6jiox He HCKjnonajio h TpaHCOBapnajibHOH nepe^auH 
H30T0n0B S 35 H C 14 . 

HtoSbi npoBepHTb B03M0>KH0CTb nepeflann pa^noaKTHBHoro H30Tona ot 
B3pocjibix 6jiox $a3aM hx MeTaMopt|)03a, 6bijio npoBe^eHo ftamioe Hccjie^o- 
BaHHe. 
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METOftHKA PAEOTBI 


Ilocjie BBe,o;eHHH b jKejiy^oK rpbi3yHa Bo^Horo pacTBopa H30Tona 6jioxh 
npn KpoBococaHHH noJiynaiOT MeTKy, KOTopan BbiHBJineTCH aBTopa^norpa- 
(^HHecKHM nyTeM (HoBOKpenjeHOBa, 1960, 1962; CojmaTKHH h ,n;p., 1961, 
1962 h t. r.). Tpi>i3yHaM bbo^hjih (Gejion mbihih 0.1 mji; Gojibihoh necnaHKe 
0.3 mji) 1 ninpni^eM b jKejiy^oK bo^hbih pacTBop pa,n;HOH30Tona MeTHOHHHa 
(S 35 ) h noftnycKajiH k hhm no 100§ n 258 6jiox X. skrjabini. ^jih HCCJie,n;oBa- 
hhh 6bijih ncnoJiB30BaHLi 3 rpynnti 6jiox: 1) nepBbie Tpoe cyTOK 6jiox co,n;ep- 
>Kajin BMecTe c MeneHon Gejion MBinibio, a 3aTeM c hhctoh Gejion MBinibio; 
HHi^eKJia^Ky ot 3thx 6jiox He nojiynnjm, ho HanajibHan reHepaipm B3pocjibix 
HMejia 100% MeTKy ot H30Tona; 2) nepBbie Tpoe cyTOK 6jiox co,n;ep>KajiH c Me- 
neHOH Gojibihoh necnaHKOH, a 3aTeM c hhctoh Gejion Mbimbio; hx hotomctbo 
(KaH^yio cjieAyiomyio reHepaipno) co,n;ep>KajiH c hhctbimh 6ejibiMH MbimaMn; 
3) 6jiox Tpoe cyTOK co^ep>KajiH c MeneHon Gojibihoh necnaHKon, nocjie nero 
ohh 6biJin OTca>KeHbi Ha TeMHyio nacTb cyTOK b npo6npKH c nepHbiMH ro(|)pH- 
poBaHHbiMH noJiocKaMH H3 GyMarn, Ha hhx oneHb jierKo mo>kho Gbijio OTbicnaTb 
OTJioH^eHHbie H^eMny>KHo-6ejibie nmja. Hmjenjia^Ka 3 thx 6jiox cjiynuuia koht- 
pojieM. Okojio 100 co6paHHbix hhh; pa3MecTHJin b 2 naniKH IleTpH c bhobb Ha- 
CbinaHHbiM hhctbim necKOM h BbmecjiH b coce^Hee H30JinpoBaHHoe noMenjeHHe. 

3a BpeMH MeTaMop(|)03a c 20—21 aBrycTa no 20 okthGph Bee $a3Bi pa3BH- 
thh 6jiox (j)HKCHpoBajm en^e^HeBHO no 2 — 5 3K3. ABTopa^norpa^neH 6bijio 
yCTaHOBJieHO, HTO 100% HHH,, JIHHHHOK, KyKOJIOK H B3pOCJIbIX HMeJIH MeTKy 
ot pa^noaKTHBHoro H30Tona. B HmjeKjia^Ke ot MeneHbix Gjiox, KOTopan cjiy- 
BKHJia KOHTpojieM, Gbijio yCTaHOBJieHO MeTO,n;oM aBTopa,HHorpa(|)HH HajiHHne 
H30Tona y>Ke b hx ninjax. TaKHM o6pa30M, GbiJia ,a;oKa3aHa BKcnepnMeHTajibHbiM 
nyTeM TpaHCOBapnajibHan h TpaHC$a30BaH nepe^ana H30Tona BceM (J>a3aM. 
MeTaMop$o3a. 

Hepes Tpoe cyTOK rpbi3yHOB OTca^HJin (nona GoJibinan necnaHKa Haxo,n;H- 
jiacb b GaHKe c GjioxaMH, cyGcTpaT MeHHJin ^BajK^bi b ^eHb: yTpoM h BenepoM), 
a coGpaHHbix Gjiox c hhctbimh GejibiMH MbimaMH nepeBejm b ^pyron cocy r 
c bhobb HacbinaHHbiM hhctbim necKOM h ,n;a>Ke nepeHOCHJin b ^pyroe noMenje- 
Hne, htoGbi npe,n;oTBpaTHTb bo3mo>khoctb 3aHoca H30Tona npn MaHHnyjmijHH 
c rpbi3yHaMH h GjioxaMH. Bjiox co^ep^Kajm npn 20 — 26° h 75 — 80% othoch- 

TeJIbHOH BJia>KHOCTH BOSflyxa H ejKe^HeBHO npOCMaTpHBaJIH no R MHKpOCKOnOM 
flJIH yCTaHOBJieHHH HaJIHHHH aJIOH KpOBH B HX JKeJiyftKe H pa3BHTHH hhh;. 

B nepBbie 2 r hh ^HKcnpoBajiH no 5 Gjiox (3§ 28), a b nocjieflyiomHe — 
1—2 3K3. e>Ke^HeBHo. 

HHH,a, JIHHHHOK, KyKOJIOK H B3pOCJIbIX GjIOX H3 3 CepHH OnbITOB HBKJieHJIH 
Ha peHTreHOBCKyio njieHKy, htoGbi noJiyHHTB MeTKy ot pa^noaKTHBHoro 
H30Tona MeTo^OM aBTopa^Horpa^HH. 

PE3yjILTATBI HCCJIEftOBAHHH 

Bee nocjie^yiomee H3Jio>KeHHe othochtch k X. skrjabini (2-h rpynna), 
KOTopbix kopmhjih Ha MeneHOH Gojibihoh necnaHKe b TeneHne 3 cyTOK, a nocjie 
3Toro co,a;ep>KajiH BMecTe c hhctoh Gejion Mbmibio. 

y>Ke Ha 2 -h ^eHb coBMecTHoro co,n;ep>KaHHH c Gojibihoh necnaHKOH y 3 thx 
Gjiox Gbijio OTMeneHO ot 4 ,0,0 6 mcjikhx ^ojuiHKyjioB, a Ha 4 -h Ren b y 78% ca- 
mok Gbijio no 3 — 4 Kpynm>ix $0JiJiHKyjia V CTeneHH 3pejiocTH. E>Ke,n;HeBHBiH 
npocMOTp hor MHKpocKonoM b nocjie^yiomHe ,u;hh noKa3aji, hto y no,n;aBJiHio- 
njero GoJibiHHHCTBa Gjiox (80—95%) GbiJia b >Kejiy,n;Ke ajian KpoBb, b nojiocTH 
Tejia — 3 — 4 KpynHbix $0JiJiHKyjia. 

Ecjih Ha Gejion mbihih Gjioxh >khjih 1.5 Mecmja (aKcnepnMeHT Gbiji nocTaB- 
jieH 10 aBrycTa 1964 r.) h hx hhcjichhoctb ot hcxo^hoh Majio H3MeHHJiacb r 
to ot Gjiox, kotopbix nepBbie Tpoe cyTOK kopmhjih Ha MeneHOH Gojibihoh nec- 
naHKe, a noTOM Ha hhctoh Gejion mbihih, y>Ke k 20 aBrycTa, t. e. nepe3 10 ,n;HeH 


1 ,3,03a H30Tona h ^jiHTeJibHOCTb coBMecTHoro co^ep>KaHHH Gjiox h MeneHbix rpbi3yHOB 
cooTBeTCTByiOT onbiTaM b nojieBbix ycjiOBHax, KOTopbie npoBO^HJiH HoBOKpem;eHOBa, Coji- 
AaTKHH H AP- 
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nocjie Haaajia onbrra, ocTajiact noJioBHHa. Hx oTcaAHJin Ha tgmhbih nepnoA 
cyTOK rjik oTKJia^KH anp, nojiyaemiaa anpeKJiaAKa cjiyamjia KOHTpoJieM. 
C 25 aBrycTa (aepe3 15 AHeii ot Haaajia onbrra) b SaHKax, r,n;e 6jioxh 6lijih 
BMecTe c Sojibhioh necnaHKOH nepBbie Tpoe cyTOK, a hotom c 6ejion Mbimbio, 
noHBHJiHCb jihhhhkh; HeaHaHHTejibHoe hhcjio hx Smjio 3a(j)HKCHpoBaHO, a 6ojib- 
maa aacTb SbiJia ocTaBJieHa rjih . BbinjioAa. K 25 aBrycTa 6jioxh HaaajibHOH 
reHepapHH, KOTopbix kopmhjih Ha MeaeHOH Sojibhioh necaaHKe, Bee nornSjiH. 

18 ceHTaSpa (aepe3 38 AHeii ot Haaajia onbiTa) Haaajica bbihjioa «AoaepHen» 
reHepapHH. Bjiox (^HKcnpoBajm rjih. aBTopaAnorpacjam; ao 1-ro oKTaSpa 
6 bijio 3a(j)HKCHpoBaHo okojio 500 3K3., 150 3K3. nocaAHjm b 6aHKy BMecTe 
c hhctoh Sejioii Mbimbio ajih nojiyaemiH II reHepapnH. I reHepapna npoAOJi- 
jKajiacb ao 29-ro oKTaSpa. MeaeHbix 6 jiox 6bijio ao 90%. B Taanx a^e npeAe- 
jiax 6 biji BbiaBJieH h3otoh y jihhhhok h KyKOJioK (cm. TaSjmpy). 




MeneHbie (b %) paAHoaKTHBHbiM H 30 TonoM S 35 



(MeTHOHHH im) Sjioxh Xenopsi/lla skrjabini 

AaTa 

X 03 HHH 


H HX (J)a 3 bl MeTaMop$o 3 a 


JSTs re He- 


HHH,a 


ny- 





papHH 

B 3 pOCJIbie 

JIHHHHKH 

KOJIKH 

10 VIII—17 IX 

Bejiaa Mbimb 

0 

100 

0 

0 

0 


(MeaeHaa) 






10 VIII—17 IX 

Bojitmaa nec- 

0 

100 

— 

100 

100 


aaHKa (MeaeHaa) 






18 IX—29 X 

1 Bejian Mbimb 

I 

90 

— 

90 

90 

30 X—10 XI 

| (ancTa^) 

II 

40 

— 

50 

45 

11 XI—24 XII 

III 

0 

— 

0 

0 

20—21 VIII—20 X 

KOHTpOJIb 

0 

100 

100 

100 

100 


npHMenaHHe. 0 — ncxoAHan reHepapHH Ojiox. I— III — Gjioxh noAKa pmjih b ajincb Ha hhcthx 
Gejibix Mbiraax nocjie 3-cyTOHHoro hx coAcpjKanMH Ha Gojibiiioii necHaime. 


II reHepapna 3aHajia BpeMa ot 30-ro oKTaSpa ao 10-ro HoaSpa. B Hen 
npopeHT MeaeHbix 6jiox eABa pocraraji 40%, jihhhhkh 0Ka3ajmcb Meae- 
HblMH B 50%, a KyKOJIKH TOJIbKO B 45 % . IIpHHeM MeTKH OT paAHOaKTHBHOrO 
H30Tona 6biJiH ropa3Ao cjia6ee He tojibko no cpaBHemno c hcxoahoh reHepa- 
pneH 6jiox, rAe MeTKa 6biJia BecbMa hhtghchbhoh, ho A a >ne no cpaBHemno 
c I «AoaepHeii» reHepapneii. 

III reHepapna npoAOJiasaJiacb ot 11-ro Hoa6pa ao 24-ro A0Ka6pa. JIh- 

HHHKH, KyKOJIKH H B3pOCJIbie SjIOXH SblJIH CBoSoAHbl OT MeTKH paAHOaKTHBHOTO 
H3o r rona (cm. TaSjmpy). 

TaKHM o6pa30M, 6jioxh X . skrjabini , noJiyanB aepe3 KpoBococaHne ot 
oojibihoh necaaHKH, KOTopon 6biJi bbcaoh mnpHpeM b aceJiypoK boahhh pa- 
CTBop MeTHOHHHa (S 35 ), nepeAaiOT otot paAHOH30Ton, BbiaBJieHHbiH aBTopa- 
AHorpa(j)HaecKHM nyTeM, eipe A B Y M «AoaepHHM» reHepapnaM. IIpopeHT Me- 
aeHbix (j)a3 MeTaMop(|)03a cmra^ajica ot 100 ao 40%, a III reHepapna 0Ka3a- 
jiacb cboSoahoh ot H30Tona (cm. TaSjmpy). 

,II,aHHbiH 3KcnepHMeHT npeACTaBjiaeT HHTepec h c Apyroa tohkh 3peHna, 
TaK KaK b nocaeAHHe toabi MHorne nccjieAOBaTejiH H3yaaiOT npoAOJDKHTejib- 
HOCTb HCH3HH 0JIOX B HpnpOAe, pa3HOC HX rpbI3yHaMH HO TeppHTOpHH, BBOAH 

H30TOH (C 14 , P 32 , S 35 ) b a^ejiypoK TOMy hjih HHOMy acHBOTHOMy . Haxoa^AOHne 
MeaeHbix 6 jiox (oceHbio npn bbgaohhh H30Tona BecHOH btoto a^e roAa, hjih Bec- 
hoh cjiepyioipero roAa npn bbgaohhh H30Tona oceHbio npomeAHiero roAa), 
oSbaCHaJIH AJIHTOJIbHOCTbK) HX BbiaCHBaHHa. HaiHH A aHHtI 6 HO HCKJIIOaaiOT 
hoaoShbix HaxoAOK, ho yKa3biBaiOT Ha B03Moamyio BepoaTHocTb, hto 6jioxh 
motjih noJiyaHTb paAnoaKTHBHbiH H30TOH He tojibko HenocpeACTBeHHbiM Kpo- 
BococaHneM MeaeHoro rpbi3yHa, ho h aepe3 (j>a3bi MeTaMop(J)03a HaceKOMoro. 
CjieAOBaTejibHO, npHMeHaa H30Tonbi rjul H3yaeHna pa3JiHHHbix acneKTOB bko- 
JIOTHH 6jIOX, B TOM HHCJie H RJIH. HpOAOJDKHTeJIbHOCTH HX HCH3HH, MOamO HOJiy- 
anTb AocTOBepHbie pe3yjibTaTbi tojibko b TeaeHHe acH3HH H3yaaeMon reHepapnH 
3THX HaCeKOMbIX. 
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THE TRANSMISSION OF RADIOACTIVE ISOTOPE 
(METHIONINE) FROM ADULT FLEAS TO ALL THE PHASES 
OF THEIR METAMORPHOSIS 

A. N. Kirjakova 
S U M M ARY 

It was established experimentally that adult fleas of Xenopsylla skrjabini I off, 
1938, can transmit radioactive isotope S 35 received through bloodsucking from Rhombo- 
mys opimus Licht., 1823, to egg, larva, and pupa. Two daughter generations of fleas fed 
only on pure white mices were also labelled; in each subsequent generation, however, 
the per cent of labelled fleas reduced. The third generation was free from the isotope. 
Thus the transovarial and transphase transmission of the radioactive isotope was proved 
from adult fleas to all the stages of their metamorphosis. 



